ATPase kinetics of recombinant bovine 70 kDa heat shock cognate protein and its amino-terminal ATPase domain.
Steady-state kinetic, pre-steady-state kinetic, and equilibrium binding measurements have been applied to determine the rate constants of individual steps of the ATPase cycle for the recombinant bovine 70 kDa heat shock cognate protein and its amino-terminal 44 kDa ATPase fragment. At 25 degrees C, pH 7.0, in the presence of 75 mM KCl and 4.5 mM Mg2+, the measured association rate constants for MgATP approximately hsc70 and MgADP approximately hsc70 are (2.7 +/- 0.5) x 10(5) and (4.1 +/- 0.5) x 10(5) M-1 s-1, respectively, while the dissociation rate constants are 0.0114 (+/- 0.0002) and 0.0288 (+/- 0.0018) s-1, respectively. MgATP (Kd = 0.042 microM) therefore binds to hsc70 more tightly than MgADP (Kd = 0.11 microM). ADP release is inhibited by inorganic phosphate (Pi), suggesting that product dissociation is ordered with Pi released first and ADP second. The rate of chemical hydrolysis of ATP is 0.0030 (+/- 0.0003) s-1 for hsc70 and 0.0135 (+/- 0.0033) s-1 for the 44 kDa fragment. The rate of Pi release is 0.0038 (+/- 0.0010) s-1 for hsc70 and 0.0051 (+/- 0.0006) s-1 for the 44 kDa fragment. For the 44 kDa fragment, Pi release is the slowest step in the ATPase cycle, while for hsc70, Pi release and chemical hydrolysis of MgATP have similar rates; in both cases, ADP release is a relatively rapid step in the ATPase cycle.